The Hurwitz space ℋ , ( ) is the space of genus g covers of the Riemann sphere ℙ 1 with branch points and the monodromy group . In this paper, we enumerate the connected components of the Hurwitz spaces ℋ , ( ) for a finite primitive group of degree 7 and genus zero except 7 . We achieve this with the aid of the computer algebra system GAP and the MAPCLASS package.
where indx i is the minimal number of transpositions need to express as a product [6] . This condition is equivalent to the existence of the branched covering : → ℙ 1 where ℙ 1 = ℂ ∪ {∞} [8] . If is an irreducible, then is primitive.
Let 1 , … , be non-trivial conjugacy classes of a finite group . The set of generating systems ( 1 , … , ) of with 1 … = 1 and such that there is a permutation ∈ with ∈ ( ) for = 1, … , is called a Nielsen class and denoted by ( ), where = ( 1 , … , ).
Each Nielsen class is the disjoint union of braid orbits, which are defined as the smallest subsets of the Nielsen class closed under the braid operations [10] ( 1 , … , ) = ( 1 , … , +1 , +1 −1 +1 , … , )
We denote by , the space of subsets of ℂ of cardinality . The following definitions can be found in [10] .
L Definition 1.1
Let ∈ and 0 ∈ ℙ 1 ∖ , we call a map : 1 (ℙ 1 ∖ , 0 ) → admissible if it is a surjective homomorphsim, and ( ) ≠ 1 for each ∈ . Here is the conjugacy class of 1 (ℙ 1 ∖ , 0 ).
Definition 1.2.
Let ∈ and : 1 (ℙ 1 ∖ , ∞) → be admissible. Then we say that two pairs ( , ) and (B ̅ , φ ̅) are Aequivalent if and only if B = B ̅ and φ ̅ = a ∘ φ for some a ∈ A. Let [ , ] denote the -equivalence class of ( , ). The set of equivalence classes [ , ] is denoted by ℋ ( ) and is called the Hurwitz space of -covers.
Here we enumerate the connected components of ℋ ( ) and then we show to which number of branch points , it is connected. The MAPCLASS package of James, Magaard, Shpectorov and Volklein, is designed to perform braid orbit computations for a given finite group and given type.
Preliminary
As usual ( ) and ( ) denote the inner-automorphism and automorphism groups of a group respectively. A denotes a subgroup of ( ). In particular if = ( ), then the Hurwitz space ℋ ( ) is denoted by ℋ ( ).The details of the following results and concepts can be found in [10] and [8] . 
Computing Indices and Labeling Conjugacy Classes
The classifications of all the primitive groups of degree 7 except S 7 for genus zero are given in this paper. Before, we discuss computing the indices, we give an alternative formula to compute an index of an element in a group. Let G be a group acting on a finite set Ω and |Ω| = n. If ∈ , define the index of by = − , where orb x is the number of orbits of < > on Ω.
where has order [6] . From the character table of A 7 , we see the elements of orders 2,3,4,5,6 and 7, then we compute fixed points, which are equal to 1a+2a of the elements of given orders.
The Character 
If is an element of order 2, then = − 
Algorithm and Main Results
To obtain Tables 2 and 3 , we need to perform the following steps: 1-We extract all primitive permutation groups by using the GAP function [4] AllPrimitiveGroups (DegreeOperation, ). 2-For given degree, genus and we compute all possible ramification types satisfying the Riemann-Hurwitz formula which is given in section 3. 3-We compute the character table of and remove those types which have zero structure constant. 4-We obtain all generating types by GAP Codes which exist in Appendix C [8] . 5-For each of the remaining generating types of length greater than or equal to 4, we use the MAPCLASS package to compute braid orbits. For tuples of length 3, we determine braid orbits via double cosets in [8] .
We now give our main results as follows:
Proof. It follows from the fact that the Nielsen classes ( ) are the disjoint union of braid orbits but we have only one braid orbit for ≥ 3 and = 7. From Corollary 2.5, we obtain the Hurwitz spaces ℋ ( ) are connected. Proof. It follows from the fact that the Nielsen classes ( ) are the disjoint union of braid orbits but we have only one braid orbit for ≥ 4 and = 7. From Corollary 2.5, we obtain the Hurwitz spaces ℋ ( ) are connected. Proof. It follows from the fact that the Nielsen classes ( ) are the disjoint union of braid orbits but for these groups we have at least two braid orbits for some type as given in Table 2 . From Corollary 2.5, we obtain the Hurwitz spaces ℋ ( ) are disconnected.
Finally, we enumerate the connected components of ℋ ( ) in the cases where = 0 and is a primitive group of degree 7. The total numbers of connected components of ℋ ( ) is summarized in Table 1 . First of all, read the file in GAP program which exists in [8] and then choose the group and the specific tuple.
For instance let = (2 * 7) be the dihedral group and take the tuple = [(2,5)(3,6)(4,7), (2,5)(3,6)(4,7), (2,5)(3,6)(4,7), (2,5)(3,6)(4,7)] . The run of the program which finds the braid orbits is shown below: 
